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WATER-LEVEL DECLINE AND PUMPAGE IN DEEP WELLS 
IN NORTHERN ILLINOIS, 1966-1971 
by R. T. Sasman, C. R. Benson, G. L. Dzurisin, and N. E. Risk 
SUMMARY 
This report considers water-level declines from the end of 1966 
through 1971 in deep sandstone wells penetrating the Cambrian-Ordovician 
aquifer, the most highly developed aquifer for large groundwater supplies 
in northern Illinois. Twenty northern counties are included with emphasis 
being placed on the 8-county Chicago region in northeastern Illinois. The 
Cambrian-Ordovician aquifer is encountered at depths ranging from less 
than 100 feet in areas of northwestern Illinois to an average of about 
500 feet below land surface at Chicago; it has an average thickness of 
1000 feet and is composed chiefly of sandstones and dolomites. 
Pumpage from deep wells in northern Illinois increased from 200,000 
gallons per day (gpd) in 1864 to 215.4 million gallons per day (mgd) in 
1966; 62 percent of the 1966 pumpage was from wells in the Chicago region. 
As a result, artesian pressure in the Cambrian-Ordovician aquifer in 
Chicago has declined about 750 feet. Pumpage from deep wells in the 
Chicago region is concentrated in seven general areas: Chicago, Joliet, 
Elmhurst, Des Plaines, Aurora, Mundelein, and Elgin. Heavy pumpage from 
deep wells outside the Chicago region occurs at Rockford, Freeport, 
Belvidere, Sterling, Dixon, De Kalb-Sycamore, Rochelle, and Ottawa-Peru. 
Numerous other municipalities and industries throughout northern Illinois 
pump small to moderate quantities of water from deep wells. 
During the period from 1966 through 1971, pumpage from deep wells 
in northern Illinois increased to 239.0 mgd, an increase of 23.6 mgd or 
11 percent more than the 1966 pumpage. Pumpage in the Chicago region 
increased to 150.7 mgd, an increase of 12.5 percent since 1966. This 
increase has resulted in excessive water-level declines in some deep 
wells. For the Chicago region, average annual water-level declines 
during the 5-year period ranged from 4 feet in Grundy County to 14 feet 
in Lake County and averaged about 9 feet. Water levels in 11 selected 
observation wells outside the Chicago region declined an average of 
1 foot per year during the same period. 
Withdrawals since 1966 within the Chicago region exceeded the 
practical sustained yield of the Cambrian-Ordovician aquifer, as they 
have each year since 1958, with the result that groundwater users continue 
to mine water and to borrow water from future generations. By the end of 
1966, the upper units of the aquifer were already being dewatered in many 
areas. If the distribution of pumpage remains the same and pumpage 
continues to increase as indicated by recent trends, the principal water-
yielding units of the aquifer will be partially dewatered in many areas 
much sooner than previously anticipated. Pumping levels exceeded 1000 
feet below the surface in a few wells in 1971; such levels will be common 
within the next 5 years. 
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INTRODUCTION 
In May 1959 the State Water Survey and State Geological Survey issued a Cooper-
ative Groundwater Report1 which discussed the geology and hydrology of the ground-
water resources of the Chicago region, the yields of aquifers, and the possible 
consequences of future groundwater development. Special emphasis was placed on the 
deep water-yielding aquifers which have been most widely used for large groundwater 
supplies. Cooperative Report 1 indicated that pumpage from deep wells during 1958 
approached the amount that could be continuously withdrawn without eventually de-
watering the lowermost and most productive formation of the deep aquifer. Future 
(1958-1980) water-level declines, ranging from 190 feet at Elgin to 300 feet at 
Chicago and Des Plaines, were predicted. It was recognized that actual water-level 
declines would vary from the predicted declines if future distribution and rates of 
pumpage deviated from extrapolations of past groundwater use. As a result of the 
findings of Cooperative Report 1, the program of collecting and reporting water-level 
and pumpage data, which is one of the functions of the State Water Survey, was ac-
celerated for deep wells in the Chicago region in 1959 and has been conducted on a 
continuing basis since. 
The objectives of this program are 1) to provide a continuous evaluation of 
trends in water levels and pumpage, 2) to delineate problem areas, 3) to provide 
long-term continuous records of fluctuations of water levels and pumpage, and 4) to 
collect and report all hydrologic information which will facilitate the planning 
and development of the water resources of the deep aquifer in the Chicago region. 
The program continues to be urgent because of the progressively increasing demands 
for water supplies and the continuing decline of water levels. 
Four reports on water levels and pumpage have been issued by the State Water 
Survey subsequent to Cooperative Report 1. These were Circulars 79, 83, 85, and 
9A 2 , 3 , 4 , 5 which summarized trends in water levels and pumpage from deep wells during 
1959, 1960, 1961, and 1962-1966, respectively. In addition, Reports of Investiga-
tion 50 and 526'7 summarized trends in groundwater pumpage in 17 counties of northern 
Illinois through 1962 and 1963, respectively, with specific sections describing 
pumpage from deep wells. 
Because of increasing expansion of urban development, the outward migration of 
deepening water levels, and increasing interest in regional water resources devel-
opment, this report covers a 20-county area of northern Illinois, from Lake Michigan 
to the Mississippi River and from the Wisconsin border to a line generally east-west 
across the southern borders of Kankakee, La Salle, and Whiteside Counties. Pumpage 
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and water-level data are related to counties and townships rather than general 
pumping centers, as was done in previous reports, in order to permit better use of 
the data. This report includes the first detailed investigation of deep well water 
levels in northwestern Illinois and in Kankakee County. 
The eight counties of the Chicago region, with the abbreviations used in this 
report, are: 
Cook COK Kendall KEN 
Du Page DUP Lake LKE 
Grundy GRY McHenry MCH 
Kane KNE Will WIL 
The 12 counties outside the Chicago area included in this report are: 
Boone BNE Lee LEE 
Carroll CAR Ogle OGL 
De Kalb DEK Rock Island RIS 
Jo Daviess JDV Stephenson STE 
Kankakee KNK Whiteside WTS 
La Salle LAS Winnebago WIN 
Pumpage from deep wells in northern Illinois increased from 123.3 mgd in 1950 
to 154.1 mgd in 1960, an average rate of increase of 3.1 mgd per year. Pumpage in-
creased to 215.4 mgd by 1966, an average rate of increase of 10.2 mgd. Corresponding 
average annual rates of pumpage increase for the Chicago region are 2.7 and 5.9 mgd, 
respectively. The annual rate of increase in the Chicago region reached a record 
high of 11.0 mgd in 1959. Pumpage in the Chicago region has exceeded the sustained 
yield of the Cambrian-Ordovician aquifer every year since 1958. 
As a result of this rapid rate of pumpage growth, water levels have declined 
drastically in many areas of the Chicago region. Average annual water-level declines 
for the period October 1958 to October 1966 ranged from 9 feet per year in the Aurora 
area to 19 feet per year in the Elmhurst area and averaged about 14 feet per year in 
the Chicago region. The 1958-1966 average decline was considerably greater than the 
average annual decline (10 feet) for the period 1945-1958. Water-level declines in 
northern Illinois outside the Chicago region varied from less than 1 foot to about 
4 feet per year. 
This report summarizes trends in water levels and pumpage from deep wells from 
the end of 1966 through 1971. A summary of the essential findings of previous publi-
cations regarding the deep aquifers is presented to serve as a background for inter-
pretation of the records. 
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GEOLOGY AND HYDROLOGY 
Groundwater resources in northern Illinois are developed from four aquifer 
systems: 1) sand and gravel deposits of the glacial drift, 2) shallow dolomite 
aquifers of Silurian and Ordovician age, 3) sandstone aquifers of Cambrian and 
Ordovician age, of which the Ironton-Galesvi1le and Glenwood-St. Peter sandstones 
are the most productive formations, and 4) the Mt. Simon aquifer, consisting of 
sandstones of the Mt. Simon and lower Eau Claire Formations of Cambrian age. The 
sequence, structure, and general characteristics of these rocks are shown in figures 
1 and 2. 
The Glenwood-St. Peter sandstone is present throughout northern Illinois, except 
in an area including southern Ogle and De Kalb Counties, and eastern Lee County. In 
some sections of the central part of the area, this sandstone is immediately below 
the glacial drift. The sandstone frequently exceeds 200 feet in thickness, and some 
wells in the sandstone yield several hundred gallons per minute (gpm). The Glenwood-
St. Peter sandstone is the primary source of groundwater for many municipal and in-
dustrial supplies in the central and northwestern parts of the area. 
The Ironton-Galesvi1le sandstone overlies the Eau Claire Formation and underlies 
the Franconia Formation. It occurs throughout northern Illinois, and on a regional 
basis is the most consistently permeable and productive unit of the Cambrian and 
Ordovician rocks. Many of the high capacity municipal and industrial wells in north-
ern Illinois obtain a major part of their yields from this formation. 
Moderate to high yields are obtained from wells penetrating the Mt. Simon aqui-
fer, particularly in Kane, Lee, Ogle, Whiteside, and Winnebago Counties. Water 
below an elevation of about 1300 feet below sea level in the Mt. Simon aquifer is 
commonly too salty for municipal use. 
The sandstone aquifers receive water from overlying glacial deposits in the 
central and western parts of northern Illinois, west of the border of the Maquoketa 
Formation. Recharge of the glacial drift occurs from precipitation that falls lo-
cally. In northeastern Illinois, the sandstone aquifers receive water both from 
vertical leakage through the overlying Maquoketa Formation and from horizontal move-
ment of water east and south from recharge areas in north-central Illinois and 
southern Wisconsin. Vertical leakage is appreciable under the influence of large 
differentials in head between the shallow deposits and the deep sandstone aquifers.8 
The primary area of recharge to the deep sandstone aquifers of northeastern Illinois 
is in areas of Boone, De Kalb, Kane, Kendall, and McHenry Counties, Illinois, and 
in southeastern Wisconsin. 
4 
Figure 1. Cross sections of the struct
and piezometric profiles of the Cambrian-Orure a
dovicind stratigraphy of the bedrock 
an aquifer in the Chicago region 
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Figure 2. Cross sections of the structure and stratigraphy 
of the bedrock in northwestern Illinois 
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PUMPAGE FROM DEEP WELLS 
The first deep well in northern Illinois was drilled in Chicago in 1864 and 
had an artesian flow estimated at about 150 gpm, or about 200,000 gpd. A consid-
erable number of deep wells were in operation by 1900, and pumpage was estimated 
at 30 mgd. Pumpage increased gradually at an average rate of 1.5 mgd per year 
during the first 40 years of this century and was 91.5 mgd in 1940. During the 
next 20 years, pumpage increased at an average rate of 3.1 mgd per year and was 
154.1 mgd in 1960, as shown in figure 3. Pumpage increased at a very rapid rate 
of 10.2 mgd per year during the next 6 years and was 215.4 mgd in 1966. 
Pumpage from deep wells in the 8-
county area of the Chicago region in-
creased at a rather irregular rate from 
23.2 mgd in 1900 to 75.6 mgd in 1955, 
as shown in figure 4. During the next 
11 years, pumpage increased 77 percent, 
at an average rate of 5.3 mgd per year, 
and was 133.9 mgd in 1966. 
Pumpage, 1966 through 1971 
During the 5-year period from 1966 
through 1971, pumpage from sandstone 
wells in northern Illinois increased 
from 215.4 mgd to 239.0 mgd, an average 
increase of 4.7 mgd per year. The 
greatest annual pumpage increase, 13.3 
mgd, occurred in 1968, but that was 
after a 4.7 mgd decrease in 1967. Total 
pumpage in 1971 was 11 percent greater 
than total pumpage in 1966. The distri-
bution of pumpage from deep wells from 
1966 through 1971 is shown in table 1. 
Pumpage in each of four counties, 
Cook, Kane, Will, and Winnebago, was 
more than 28 mgd in 1971 and totaled 
146.2 mgd, or 61 percent of the deep 
Figure 3. Pumpage from deep wells in 
northern Illinois, 1900 through 1971, 
subdivided by use 
Figure 4. Pumpage from deep wells in the 
Chicago region, 1900 through 1971, 
subdivided by use 
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Table 1. Distribution of Pumpage from Sandstone Wells, Northern Illinois 1966-1971, 
Subdivided by Use 
(Pumpage in million gallons per day) 
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well pumpage in northern Illinois. Pumpage in Cook County, the highest of the 
20 counties, was almost double that of Winnebago, which had the second highest 
pumpage. In addition to these four counties, the 1971 pumpage exceeded 12 mgd 
in Du Page and La Salle Counties. Pumpage from deep wells was least in Kankakee 
County, with less than 1.0 mgd in 1971. 
Pumpage increased in 16 counties during the period, with the increases ranging 
from less than 10,000 gpd to 5.0 mgd or from 2 to 122 percent. Winnebago County 
had the greatest increase, followed by Du Page and Lake Counties, all of which had 
increases greater than 4.0 mgd. Increases of more than 1.0 mgd also occurred in 
Cook, Kane, Rock Island, and Will Counties. Lake County had the greatest percentage 
increase in pumpage, 126 percent, and Rock Island County was the only other county 
that had an increase of more than 100 percent. The next highest pumpage increases, 
of 20 to 40 percent, occurred in Du Page, Kendall, Jo Daviess, and Winnebago Coun-
ties. Pumpage in La Salle, Lee, McHenry, and Ogle Counties decreased between 1966 
and 1971 in amounts ranging from 50,000 gpd in McHenry County to 0.79 mgd in La Salle 
County. The decreases in these four counties varied up to 11 percent. 
The distribution of pumpage subdivided by use is shown for 1900-1971 in figures 
3 and 4 and for 1966-1971 in table 1. In 1971, withdrawals from public water-supply 
systems in northern Illinois amounted to 70 percent of the total deep well pumpage, 
industrial pumpage amounted to 26 percent, and domestic pumpage 4 percent. 
During the 5-year period since 1966, there were 147 new deep wells drilled in 
northern Illinois. Of these wells, 61 were drilled to augment existing municipal 
water-supply systems or to develop new ones, 26 were for other public supplies, and 
60 were for industrial and commercial purposes; 95 of these new wells were located 
in the Chicago region. Many of the existing deep wells and deep well pumps were 
rehabilitated to meet increased demands. Eleven public supply systems and 15 in-
dustries discontinued withdrawing water from the deep sandstone during the 5-year 
period. 
Deep well pumpage in the 8-county Chicago region increased from 133.9 mgd in 
1966 to 150.7 mgd in 1971, at an average rate of 3.4 mgd per year. Pumpage in-
creased 8.0 mgd in 1968 and 6.6 mgd in 1971. The 1968 increase was preceded by a 
3.6 mgd decrease in 1967. Pumpage in 1971 was 13 percent more than in 1966. 
During the 5-year period from 1961 through 1966, pumpage in this same area in-
creased 29 percent. Table 2 compares the changes during the two 5-year periods for 
each of the counties of the metropolitan area. Rates of pumpage growth during 1966-
1971 were less than during the preceding period in Cook, Grundy, Kane, Lake, McHenry, 
and Wi11 Counties. 
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Table 2. Rates of Change in Pumpage from Deep Wells in the Chicago Region 
Rate of change in percent 
Previous reports on deep well pumpage in northeastern Illinois grouped the 
pumpage into pumping centers for comparative purposes. With increased capabilities 
for data analysis, public and industrial pumpage in the Chicago region was tabulated 
by township for 1966 and 1971 and is shown in figures 5 and 6. The approximate 
boundaries of the six primary pumping centers identified in earlier reports are also 
shown. 
Of the 134 full or partial townships in the Chicago region, records indicate 
that 1971 deep well pumpage of more than 10,000 gpd occurred in 86, and more than 
1.0 mgd in 33 townships. Nine townships had pumpage of more than 5.0 mgd and k 
had more than 10.0 mgd. Pumpage continues to be concentrated in northern and west-
ern Cook County, eastern Du Page and Kane Counties, and around Joliet in Will County. 
In the 33 townships with more than 1.0 mgd pumpage in 1971, pumpage increased 
in 24 and decreased in 9 since 1966. Increases occurred in 5 of the 9 townships 
that pumped more than 5.0 mgd in 1971. Pumpage increases of 2.1 to 4.1 mgd occur-
red in 5 townships, COK35N14E, C0K41N11E, C0K42N11E, DUP39N11E, and LKE44N11E. De-
creases of 2.6 and 3.2 mgd occurred in C0K41N12E and C0K38N14E, respectively. Des 
Plaines started purchasing a major portion of its water supply from Chicago in 1967, 
which accounts for the decrease in C0K41N12E. The decrease in C0K38N14E is primarily 
the result of moving the stock yards out of Chicago. 
Public Pumpage. Public pumpage in northern Illinois in 1971 was 168.k mgd, an 
increase of 2k percent over the 1966 pumpage. The increase averaged 6.5 mgd per 
year. The greatest increases occurred in Cook, Du Page, Lake, Kane, Will, and 
Winnebago Counties, ranging from 11.3 mgd in Cook County to 2.5 mgd in Will County. 
Increases of 0.7 mgd to less than 10,000 gpd occurred in 10 counties. Decreases in 
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Figure 5. Distribution of pumpage from deep wells in the Chicago region, 1966 
11 
Figure 6. Distribution of pumpage from deep wells in the Chicago region, 1971 
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public pumpage, of 0.4 to 0.05 mgd, occurred in McHenry, Ogle, Rock Island, and 
Stephenson Counties. 
Public use includes municipal, subdivision, and institutional pumpage. No 
attempt has been made to determine the final use of water within these categories. 
Available records indicate that the public supplies in northern Illinois that ob-
tained water from deep wells in 1971 included 158 municipalities, 49 subdivisions, 
and 81 institutions. Fifty-two percent of these systems are located in the Chicago 
region. 
Forty-two public supply systems pumped more than 1.0 mgd from their deep wells 
during 1971 and had a combined pumpage of 132.5 mgd. The pumpage for these 42 sys-
tems increased nearly 21 percent since 1966 and accounted for 79 percent of the 
deep well pumpage for all public water supplies. Thirty-nine of these systems were 
for municipalities, two were for subdivisions, and one was for an institution. 
Thirty-one of these systems are located in the Chicago region. 
Municipal pumpage in northern Illinois increased from 127.5 mgd in 1966 to 
156.8 mgd in 1971 at an average rate of 5.9 mgd per year. The 1971 municipal pump-
age was 93 percent of the total public pumpage. 
Public pumpage in the Chicago region increased from 81.9 mgd in 1966 to 106.1 
mgd in 1971, an increase of nearly 30 percent. Ninety-one percent of the 1971 
public pumpage was for municipal supplies. Twenty-eight municipalities, two sub-
divisions, and one institution pumped more than 1.0 mgd in 1971; nine of these mu-
nicipalities pumped more than 3.0 mgd and four pumped more than 6.0 mgd. 
In the Chicago region, the greatest increases in pumpage for public supplies 
were for Arlington Heights, East Chicago Heights, Elk Grove Village, Elmhurst, 
Joliet, and Mundelein, where increases of more than 1.0 mgd were recorded for the 
5-year period. Pumpage at Arlington Heights increased more than 2.0 mgd and pump-
age at Mundelein increased almost 2.0 mgd. Seven other municipalities recorded 
increases of 0.5 to 1.0 mgd, including three in Cook County and two each in Du Page 
and Kane Counties. Bell wood had a slight decrease in pumpage and Des Plaines had 
a decrease of more than 3.0 mgd. Des Plaines has purchased increasing amounts of 
water from Chicago since 1967. 
Industrial Pumpage. In northern Illinois industrial pumpage was 62.1 mgd in 
1971, a decrease of 12 percent from the 1966 industrial pumpage. Pumpage was at a 
high of 70.7 mgd in 1968 and has declined at an increasing rate since then. The 
rate of decline averaged 1.9 mgd per year during the past three years. 
Between 1966 and 1971, industrial pumpage increased in only six counties, in 
amounts ranging from 0.1 to 1.5 mgd. Increases of more than 1.0 mgd occurred in 
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Lake, Rock Island, and Stephenson Counties. In the other 14 counties of northern 
Illinois, pumpage decreased in amounts ranging from 7.7 mgd to less than 10,000 
gpd. Greatest decreases were 7.7 mgd in Cook County, 1.4 mgd in La Salle County, 
1.4 mgd in Will County, and 1.0 mgd in Lee County. 
The number of industries that reported pumpage greater than 1.0 mgd decreased 
from 18 in 1966 to 11 in 1971. The pumpage of these major industries represented 
47 percent of the industrial pumpage in 1966 and 39 percent in 1971. Seven of the 
11 industries reported a decrease in pumpage and 3 reported an increase; one in-
dustry was new since 1966. Of the other 7 industries that pumped more than 1.0 
mgd in 1966, 5 reduced their pumpage to amounts ranging from 0.4 to 1.0 mgd by 
1971, one closed completely, and one discontinued the use of its groundwater sup-
ply. Eight of the largest water-using industries are located in the Chicago re-
gion and their combined pumpage was 19.3 mgd in 1971. 
Industrial pumpage in the Chicago region decreased 15 percent since 1966 and 
was 40.8 mgd in 1971. Pumpage in this area decreased each year during the 5-year 
period, varying from 70,000 gpd in 1968 to 4.9 mgd in 1971. Pumpage declined in 
Cook, Kane, and Will Counties, and increased in four counties in amounts ranging 
from 0.1 mgd in Kendall County to 1.2 mgd in Lake County. Industrial pumpage in 
McHenry County remained about constant. 
Table 2 compares the rate of change in industrial pumpage growth for the pe-
riods 1961-1966 and 1966-1971. Slight increases in the rate of growth occurred in 
Du Page, Kendall, and Lake Counties. Decreases in the growth rate occurred in Cook, 
Grundy, McHenry, and Will Counties, and for the region as a whole. 
Domestic Pumpage. In 1971, domestic pumpage from deep wells was 8.5 mgd, less 
than 4 percent of the total pumpage in northern Illinois. This pumpage is primarily 
for individual residences remote from public water supplies and for farms, including 
water for livestock. Pumpage was estimated from the 1960 and 1970 rural population 
as reported by the U. S. Bureau of Census and from the livestock population as re-
ported by the Illinois Cooperative Crop Reporting Service. Consideration was given 
to the relative importance of sandstone aquifers to other aquifers throughout north-
ern Illinois. Domestic pumpage has remained fairly steady in recent years. 
Pumpage Related to Practical Sustained Yield, 1971 
In Cooperative Report 1 it was estimated that the practical sustained yield of 
the Cambrian-Ordovician aquifer in the Chicago region (46 mgd) would be developed 
when the total pumpage from deep wells was about 81 mgd. The practical sustained 
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yield of the aquifer is the maximum amount of water that can be withdrawn without 
eventually dewatering the most productive water-yielding formation, the Ironton-
Galesville sandstone. The practical sustained yield is largely limited by the rate 
at which water can move from recharge areas eastward through the aquifer to pumping 
centers. 
Estimates in Cooperative Report 1, based on past records of pumpage and water 
levels, indicated that the practical sustained yield would be exceeded by 1965. 
However, total pumpage from deep wells in every year since 1958 actually exceeded 
the withdrawal rate anticipated for 1965. Thus, the practical sustained yield of 
the aquifer has been exceeded each year since 1958. Sustained pumping at these 
excessive rates has already resulted in dewatering the St. Peter sandstone in some 
parts of the Chicago region and will result in dewatering the Ironton-Galesvi1le 
sandstone in many areas much sooner than anticipated in Cooperative Report 1, with 
a great and continual reduction in yields of wells. 
WATER LEVELS IN DEEP WELLS 
In 1864 the artesian pressure in the Cambrian-Ordovician aquifer was sufficient 
to cause wells to flow above the ground surface in many parts of the Chicago region. 
The average elevation of water levels in deep wells at Chicago and at Joliet was 
about 700 feet above mean sea level (msl). As a result of continued heavy pumping, 
the nonpumping water levels in deep wells had declined by 1966 to elevations of 
98 feet below mean sea level at Bellwood and Joliet. From 1864 to 1966, the arte-
sian pressure at Chicago declined about 750 feet; the average rate of decline of 
artesian pressure was more than 7 feet per year. 
Water-Level Decline, October 1966 to October 1971 
The water levels in 621 deep wells in northern Illinois were measured during 
October and November 1971. Data for the wells are given in the appendix. Water 
levels for 373 of these wells, including 236 in the Chicago region, had been mea-
sured during the same period in 1966, and these data were compared with that for 
1971. Computed declines and rises are given in the appendix. 
Examples of fluctuations in nonpumping water levels in northern Illinois from 
1966 through 1971 are shown in figure 7. Hydrographs of observation wells reflect 
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Figure 7. Water levels in selected observation wells, 1966-1971 
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seasonal and long-time pumping trends. Steady declines of water levels generally 
are indicative of increasing rates of concentrated and regional pumpage. The lo-
cations of observation wells for which hydrographs are available are shown in 
figure 8. 
The computed changes for the wells measured in both 1966 and 1971 and the 
piezometric surface maps for 1966 and 1971 were used to construct figure 9. The 
average declines in nonpumping water levels, October 1966 to October 1971, for each 
county of the Chicago region are given in table 3, along with comparable data for 
the 1961-1966 period. 
As shown in figure 9, the water-level change from 1966 to 1971 varies consid-
erably from place to place, even within areas of heavy pumpage. The average water-
level decline in the Chicago region was about 9 feet per year (table 3). The 
greatest average declines occurred in Lake and Kendall Counties; the least average 
decline was recorded in Grundy County. Average declines of 10 feet or more were 
computed for Du Page, Kane, Kendall, and Lake Counties. 
Table 3 shows that average water-level declines in the Chicago region were 
less during the period 1966-1971 than during the period 1961-1966 in Cook, Du Page, 
Lake, and Will Counties. Of the 373 wells measured in both 1966 and 1971, only 58 
had water-level rises. Only 17 of the 236 wells measured in the Chicago region had 
water-level rises. 
Water levels declined more than 50 feet between 1966 and 1971 in large areas 
in Cook, Du Page, and Lake Counties, eastern Kane and Kendall Counties, and north-
ern Will County (figure 9). In large areas of Cook County as well as in smaller 
areas of northeastern Du Page County, southeastern Kane County, northeastern Kendall 
County, southeastern Lake County, and west-central Will County, water levels de-
clined more than 100 feet. Water-level declines in excess of 150 feet were measured 
Table 3. Decline in Nonpumping Water Levels in the Chicago Region 
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Figure 8. Map showing location of selected observation wells 
Table 4. Fluctuations in Nonpumping Water Levels 
in Selected Observation Wells 
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Figure 9. Map showing changes in water levels in deep wells, 1966-1971 
in isolated wells in east-central Kane County and west-central Will County. 
Regional water-level trends in areas of northern Illinois outside the Chicago 
region are less well defined. Prior to 1966, water-level fluctuations for periods 
of 4 to 71 years in 11 selected observation wells ranged from 0 to 4.0 feet per 
year, as shown in table 4. For 1966-1971, average annual water-level changes in 
these observation wells ranged from a rise of 5.6 feet to a decline of 7.2 feet, 
and averaged -0.9 feet. 
Water levels in some wells did not reflect the regional trends. Water-level 
fluctuations in these wells ranged from rises of more than 35 feet in some wells 
in De Kalb, Kankakee, La Salle, and Ogle Counties, to declines of more than 60 feet 
in some wells in Boone, Carroll, La Salle, Rock Island, Whiteside, and Winnebago 
Counties. Water-level declines of more than 50 feet were recorded in wells in 14 
counties of northern Illinois; declines of more than 20 feet occurred in all but 
Stephenson County. Declines in excess of 100 feet were recorded in all counties 
of the Chicago region except Grundy County. Water-level rises ranging from 2 to 
65 feet were recorded in wells in 14 counties, including 5 in the Chicago region. 
Superimposed on the long-term trend of water-level fluctuations in deep wells 
are seasonal fluctuations caused chiefly by changes in rates of pumping from near-
by wells. Water levels in deep wells generally recede during the summer and early 
fall when pumpage is greatest. Water levels may start to recover during the late 
fall when pumpage is reduced. Minimum annual water levels are usually recorded 
during September and October; maximum annual water levels occur during the late 
winter and spring months. Short-term fluctuations reflect intermittent pumping, 
day to day variations in nearby pumping, or changes in atmospheric pressure. 
Piezometric Surface of Aquifer, 1971 
The piezometric surface is an imaginary surface to which water will, rise in 
artesian wells. Figure 10 shows the piezometric surface of the Cambrian-Ordovician 
aquifer in October 1971. Data on water levels in the appendix were used to prepare 
the map. The general features of the 1971 piezometric surface map for the Chicago 
region differ very little from those of the piezometric surface map for 1966 in 
Circular 94.5 
During 1967 through 1971 the extent of the lowest water levels in the Chicago 
region advanced in all directions from the areas of Bellwood and Joliet where the 
deepest water levels were recorded in 1966. In Cook and Du Page Counties, the 100-
foot piezometric surface contour migrated in westerly and northwesterly directions 
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Figure 10. Elevation of piezometric surface of Cambrian-Ordovician aquifer in October 1971 
nearly 6 miles from its position in 1966 to include nearly all of eastern Du Page 
and north-central Cook Counties. 
The deepest cone of depression in the Chicago region in both 1966 and 1971 
was in the vicinity of Bellwood where levels were 97 and 149 feet below msl, re-
spectively. Pronounced cones of depression that were apparent in 1966 at Joliet, 
Elmhurst, Des Plaines, Aurora, and Elgin deepened and enlarged considerably since 
that time. The 50-foot piezometric surface contour migrated several miles in all 
directions from Joliet and Bellwood to include most of western Cook, eastern Du 
Page, and northwestern Will Counties, as well as a large but separate area in 
north-central Cook County. Zero contours enclosed large areas of western Cook, 
northeastern Du Page, and western Will Counties. More than half of the deep wells 
within the city of Joliet and in western Cook County had water-level elevations 
below msl in 1971. Other depressions in the piezometric surface in the Chicago 
region are also apparent in southern and northern Cook County, and at Geneva, 
Batavia, and Morris. The piezometric surface was well below the top of the Galena-
Platteville dolomite in large areas of the Chicago region, even as far west as 
eastern Kane County, and below the top of the St. Peter sandstone in the deepest 
cones of depression near Bellwood and Joliet. 
An earlier piezometric surface map of northern Illinois showed a relatively 
uniform surface west of Chicago and Joliet, with highest elevations in parts of 
north-central, northwestern, and extreme northern Illinois.9 There was evidence 
of some discharge into the Rock River. 
The 1971 piezometric surface map shows the areas of highest elevation in Boone 
and De Kalb Counties in north-central Illinois and in Stephenson and Jo Daviess 
Counties in northwestern Illinois. A major depression in the piezometric surface 
is apparent at Rockford, with other significant depressions at Belvidere, Freeport, 
Sterling, Dixon, Rochelle, De Kalb-Sycamore, and Ottawa. 
The general pattern of flow of water in the deep sandstone wells in 1971 was 
from all directions toward the deep cones of depression, primarily centered at 
Des Plaines, Elmhurst, Bellwood, and Joliet. Some of the water flowing toward 
these areas is intercepted by cones of depression at Elgin and Aurora. In addi-
tion, water from the recharge areas west of the Chicago region is being diverted 
into enlarging cones of depression at Belvidere, Rockford, Rochelle, and De Kalb. 
The lowering of water levels accompanying the withdrawals of groundwater has es-
tablished steep hydraulic gradients north, west, and southwest of Chicago and 
Joliet, so that large quantities of water from recharge areas in northern Illinois, 
and minor quantities from southern Wisconsin, are at present being transmitted 
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toward centers of pumping. The approximate limits of diversion for the Cambrian-
Ordovician aquifer north and west of the Chicago region are shown by the groundwater 
divide in figure 10. Large amounts of water derived from storage within the aquifer 
and from vertical leakage of water through the Maquoketa Formation move toward cones 
of depression from the east in Indiana, from the south and west in Illinois, and 
from the northeast beneath Lake Michigan. 
The Sandwich Fault Zone (see figure 1), previously described in Cooperative 
Report 1, extends southeast-northwest from Sandwich, De Kalb County, into Will 
County south of Joliet. Sufficient water level and other hydrologic data in the 
vicinity of the fault zone are not currently available to permit a detailed inter-
pretation of its effect on water levels. 
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APPENDIX 
The wel1-numbering system used in this report is based on the location of 
the well, and uses the township, range, and section for identification. The 
well number consists of five parts: county abbreviation, township, range, section, 
and coordinate within the section. Sections are divided into rows of 1/8-mile 
squares. Each 1/8-mile square contains 10 acres and corresponds to a quarter of 
a quarter of a quarter section. A normal section of 1 square mile contains eight 
rows of 1/8-mile squares; an odd-sized section contains more or fewer rows. Rows 
are numbered from east to west and lettered from south to north as shown below. 
The number of the well shown in 
sec. 25 at the right is as follows: 
COK 41N11E-25.2h 
Cook County 
T41N, R11E 
sec. 25 
Where there is more than one well in a 10-acre square they are identified by 
arabic numbers after the lower case letter in the well number. 
Any number assigned to the well by the owner is shown in parentheses after the 
location well number. For example, the third well listed in the table on the next 
page is owned by the Midwest Plating Company and is known as Well No. 2, which is 
indicated by (2) in the well number BNE 43N4E-33.5b2 (2). 
Well data are presented by counties in alphabetical order as follows: 
Boone BNE Grundy GRY Lake LKE Rock Island RIS 
Carroll CAR Jo Daviess JDV La Salle LAS Stephenson STE 
Cook COK Kane KNE Lee LEE Whiteside WTS 
De Kalb DEK Kankakee KNK McHenry MCH Will WIL 
Du Page DUP Kendall KEN Ogle OGL Winnebago WIN 
Municipal ownership is indicated by (V) for village owned and (C) for city owned 
after the place name. Subdivision is abbreviated as Sbd. 
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Water Levels in Deep Wells in Northern Illinois, 1966-1971 
(Elevations in feet above mean sea level) 
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